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PROBLEM TO BE SOLVED: To increase processing 
capability of a fibrous material by increasing penetrance 
of an ionized gas to the fibrous material. 
SOLUTION: This method activates the fibrous material 2 
by irradiating it with an ionized gas (E) generated by a 
corona discharge device 4 as irradiating means of the 
ionized gas installed upward of a holding table 3 to hold 
the fibrous material 2. The ionized gas (E) penetrates 
the fibrous material 2 from the surface to the back by 
receiving an effect of a magnetic field formed by the 
holding table 3 and totally activates the fibrous material 
2 from the surface to the back. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] An activation method of fiber material characterized by arranging fiber 
material in a magnetic field and making it irradiate ionized gas at this fiber material. 
[Claim 2] An activation method of fiber material according to claim 1 that said ionized 
gas consists of ionization air. 

[Claim 3] An activation method of fiber material according to claim 2 characterized by 
supplying natural air to said ionization air, and diluting ozone in ionization air. 
[Claim 4] Activation equipment of fiber material characterized by having a magnetic 
field generation means to generate a magnetic field, and an ionized gas exposure means 
to irradiate ionized gas at fiber material arranged in said magnetic field. 
[Claim 5] Activation equipment of fiber material according to claim 4 with which said 
ionized gas consists of ionization air. 

[Claim 6] Activation equipment of fiber material according to claim 5 which established 
an air supply means to have supplied natural air to said ionization air, and to dilute 
ozone in ionization air. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the activation 
method of the fiber material which promoted activation, and its equipment by use of a 
magnetic field especially about the activation method of fiber material, and its 
equipment. 
[0002] 

[Description of the Prior Art] As the activation method of this conventional kind and 
fiber material (1) Separate a gap to the path of a workpiece suitably and two or more 
ionization air nozzles and natural air nozzles are arranged in it by turns. The path filled 
with ionization air and natural air by turns is made to pass a workpiece. The ionization 
air hold a workpiece in the method of repeating several workpiece, contacting to 
ionization air, and activating the workpiece surface, and (2) working chambers, and 
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according to an ion generator to this working chamber, Fresh air is made full by turns 
and the method (JP,61-231257,A (JP,1-20261,B)) which is made to carry out several 
iteration ionization of the workpiece, and is activated is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, although activation of fiber material is 
promoted by the activation method of the conventional fiber material repeating an 
ionization air ambient atmosphere and a natural air ambient atmosphere by turns, and 
arranging fiber material in switches and these ambient atmospheres, the degree of 
penetration of ionization air to fiber material is low. For this reason, in order to activate 
thick fiber material, it is necessary to irradiate ionization air at fiber material, 
whenever it is inside-out as the multiple times of fiber material are inside-out. Moreover, 
when irradiating ionization air for example, with corona discharge equipment at fiber 
material for activation of fiber material, there is also concern that fiber material 
deteriorates by the ozone generated in coincidence. 

[0004] The technical technical problem which should be solved in order to activate 
efficiently the increase of the degree of penetration of the ionized gas to fiber material 
and the whole at once produces this invention, and this invention aims at solving this 
technical problem. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention according to claim 1 offers an activation method of fiber material arranges 
fiber material in a magnetic field and it was made to irradiate ionized gas at this fiber 
material. Moreover, invention according to claim 2 offers an activation method of fiber 
material that said ionized gas consists of ionization air, in invention according to claim 1. 
[0006] Furthermore, invention according to claim 3 offers an activation method of fiber 
material which supplies natural air to said ionization air, and diluted ozone in 
ionization air in an activation method of fiber material according to claim 2. 
[0007] Moreover, invention according to claim 4 offers activation equipment of fiber 
material equipped with a magnetic field generation means to generate a magnetic field, 
and an ionized gas exposure means to irradiate ionized gas at fiber material arranged in 
said magnetic field. 

[0008] Furthermore, invention according to claim 5 offers activation equipment of fiber 
material with which said ionized gas consists of ionization air in activation equipment 
of fiber material according to claim 4. 

[0009] And claim 6 written invention offers activation equipment of fiber material which 
established an air supply means to have supplied natural air to said ionization air, and 
to dilute ozone in ionization air in invention according to claim 5. 
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[0010] That is, in invention according to claim 1, ionized gas, such as ionized gas which 
generated fiber material for example, with corona discharge equipment, for example, an 
argon, helium, nitrogen gas, and air, is irradiated. A magnetic field increases an 
exposure per unit area of ionized gas to fiber material while increasing a degree of 
penetration of ionized gas to fiber material. For this reason, fiber material attains to the 
front reverse side, and attains to the whole, and is activated. 

[0011] In invention according to claim 2, ionized gas which irradiates said fiber material 
is made into ionization air, and fiber material is activated cheaply. 

[0012] In invention according to claim 3, by supplying natural air to ionization air, ozone 
in ionization air is diluted and deterioration of fiber material resulting from ozone is 
eliminated. 

[0013] In invention according to claim 4, a magnetic field generation means generates a 
magnetic field. If corona discharge equipment generates ionized gas and it glares as 
opposed to fiber material arranged in a magnetic field, a magnetic field will increase an 
exposure per unit area of ionized gas to fiber material to the increase of a degree of 
penetration of ionized gas to fiber material, and coincidence. For this reason, fiber 
material attains to the front reverse side, and attains to the whole, and is activated. 
[0014] In invention according to claim 5, said fiber material is cheaply activated by 
ionization air generated by corona discharge. 

[0015] Ozone in ionization air is diluted with invention according to claim 6 with 

natural air supplied from an air supply means. 

[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is 
explained with reference to drawing 1 thru/or drawing 9 . Drawing 1 shows the 
activation equipment 1 of the fiber material concerning this invention, drawing 2 is II-II 
line cross-section view drawing of drawing 1 , and drawing 3 is III-III line cross-section 
view drawing of drawing 1 . 

[0017] As shown in drawing 1 thru/or drawing 3 , corona discharge equipment 4 is 
installed as an ionized gas exposure means above the installation base 3 for laying the 
fiber material 2, and the fiber material 2 is activated by ionized gas E irradiated from 
this corona discharge equipment 4. 

[0018] Said corona discharge equipment 4 consists of compressor 4b as a gas feeder 
which supplies gas, such as the gas ionized to corona discharge section 4a and this 
corona discharge section 4a, for example, an argon, helium, nitrogen, and natural air. 
Said corona discharge section 4a consists of tubed part material 4c of predetermined 
length, and two or more electrodes 4d and 4d attached in the internal surface of this 
tubed part material 4c for corona discharge and ~. These electrodes 4d and 4d and — are 
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electrically connected to 4g of common electrodes, slit-like opening 4e is prepared in the 
opposite side the electrode [ of said tubed part material 4c ]d [ 4 ] and 4d, and 
installation side of — , and ionized gas E is irradiated from this opening 4e. 
[0019] The length of the shaft orientations of said tubed part material 4c is equivalent 
to the maximum width of said installation base 3, and from the end of tubed part 
material 4c, said opening 4e attains to the other end, and is formed. For this reason, 
ionized gas E irradiated from said opening 4e reaches all over the fiber material 2 
currently laid in said installation base 3, and is irradiated. Said electrodes 4d and 4d 
and voltage impressed between — and the inside of said tubed part material 4c are made 
into voltage, 10000V [ for example, ], just before an arc occurs. In addition, when 
supplying inert gas, such as an argon, helium, and nitrogen gas, to said tubed part 
material 4c, direct continuation of the tank and bomb which stored these gas in said 
tubed part material 4c may be carried out. 

[0020] By operating, polarization of the gases (an argon, helium, nitrogen gas, air, etc.) 
of tubed part material 4c, and Electrodes 4d and 4d and — supplied to tubed part 
material 4c when corona discharge occurred in between is carried out, they ionize 
corona discharge equipment 4, and ionized gas E is irradiated from opening 4e by the 
spark discharge energy by corona discharge to the installation base 3 side. As described 
above, at least, the fiber material 2 installation-side reaches the whole surface, and said 
installation base 3 is constituted by the magnet (a permanent magnet or electromagnet). 
For this reason, magnetism heightens the spray penetration to the fiber material 2 at 
the same time it draws ionized gas E on the installation base 3 and shuts up ionized gas 
E all over a magnetic field. 

[0021] When ionizing natural air and activating the fiber material 2 with this ionization 
air Eair, the ozone generated by corona discharge is diluted with the natural air Na 
supplied from air supply equipment 5. Before the ionization air Eair supplied from 
opening 4e of said tubed part material 4c reaches the fiber material 2, it is made to face 
air exhaust nozzle 5a of said air supply equipment 5 downward [ slanting ] so that the 
ionization air Eair may be joined. With this operation gestalt, for drastic reduction of 
ozone, every one of said the air supply equipment 5 is arranged on both the outsides of 
said tubed part material 4c, respectively, and a compressor 6 is connected so that the 
natural air Na may be supplied to the air supply equipments 5 and 5, respectively. 
[0022] Hereafter, the activation method of the fiber material concerning this invention 
is explained. Said corona discharge equipment 4 is installed above the installation base 
3, and the installation side of the installation base 3 is made to face opening 4e of corona 
discharge section 4a, as shown in drawing 1 thru/or drawing 3 . At this time, the 
distance to opening 4e is set as about 35cm with a slant range from the installation side 
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of the installation base 3. 

[0023] When the ionization air Eair is irradiated and it is activated to the fiber material 
2, air supply equipment 5 is installed in the both sides of tubed part material 4c of said 
corona discharge equipment 4. The discharge voltage of corona discharge equipment 4 is 
controlled by the control panel (not shown), and discharge voltage is set as voltage just 
before an arc occurs in 4d of each electrode. 

[0024] Corona discharge equipment 4 is operated supplying the gas ionized to tubed 
part material 4c of corona discharge equipment 4. Inert gas, such as air supplied to 
tubed part material 4c or an argon, and helium, is ionized by Electrodes 4d and 4d and 
the corona discharge of — , and is irradiated from opening 4e by the spark discharge 
energy at this time to the fiber material 2. 

[0025] When irradiating ionization air as ionized gas E at the fiber material 2, the 
ionization air Eair is made to face air-injection opening 5a of air supply equipment 5. 
Natural air is supplied from air-injection opening 5a, the ozone in the ionization air Eair 
is diluted with this natural air Na, and the amount of ozone per [ which reaches the 
fiber material 2 ] unit area is reduced. 

[0026] Ionized gas E arrives at a rear face through the crevice between fiber and fiber, 
being drawn to the magnetic field formed of the installation base 3. Consequently, the 
fiber material 2 reaches a rear face, and attains to the whole, and is activated equally. 
[0027] Said activation equipment 1 is used for drawing 9 , and physical-properties 
change of the fiber material 2 when irradiating the ionization air Eair is shown in the 
fiber material 2 from the outside of a magnetic field. In this case, change of the physical 
properties when irradiating the ionization air Eair to the fiber material 2 except a 
magnetic field is shown as an example of a comparison. In addition, in this drawing, 
change of the physical properties of the example of a comparison is set to "1", and the 
magnitude of change of the fiber material 2 applied to this invention on the basis of this 
is expressed. 

[0028] Moreover, in said installation base 3 as sample offering equipment, the discharge 
voltage of said corona discharge equipment 4 set distance to the installation side of the 
installation base 3 to 35cm from opening 4of 10000V and tubed part 4c e using the 
tabular installation base which consists of about 13000 gauss permanent magnet, a test 
article — practicality — taking into consideration - the handkerchief of cotton, the towel 
of cotton, the raw wool of a camel, and the silk of a colored pattern pattern — as an item 
of physical properties, the array of fiber besides the clearness of a wrinkling, ****, a 
color, and a color and change of fiber itself, and change of the tensile strength of fiber 
were practically chosen using the ground and the fluff cloth for babies whenever [ after 
a diaphragm / important absorptivity and goodness of feel, and recovery ]. 
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[0029] The method ( drawing 5 ) of comparing according to the dryness condition of the 
fingertip when forcing on a handkerchief and a towel the method ( drawing 4 ) of 
measuring speed until it drops waterdrop on evaluation of absorptivity from the same 
height as the opened handkerchief and the opened towel using the handkerchief and 
towel of cotton and waterdrop absorbs water completely for a handkerchief and a towel, 
and the fingertip which put the fingertip into the container and got wet was used. 
[0030] What irradiated the ionization air Eair by the method of starting this invention 
by any method for getting to know the absorptivity shown in drawing 4 and drawing 5 
excels in absorptivity what irradiated the ionization air Eair by the method of the 
example of a comparison. For this reason, when the crevice between the same degree of 
swellings about a handkerchief and a towel, i.e., the fiber of the thread which 
constitutes one thread, is checked by looking with a magnifier, what is depended on the 
method of this invention has a degree of swelling larger than what is depended on the 
method of the example of a comparison. Therefore, absorptivity is presumed to be what 
was brought about by big change of this degree of swelling. In addition, even if the 
swelling of the fiber obtained by the method of this invention has proof stress to the 
external force, attained to the long period of time and gave the pressure, it also checked 
that the given swelling was held as it is. Therefore, the softness of the above mentioned 
absorptivity and a feel attains to a long period of time, and is not lost at it. 
[0031] Next, the method of this invention was applied to the baby blanket which 
consists of a thick fluff cloth, and the degree of penetration of the ionization air Eair was 
evaluated. Only a side front, i.e., the exposure of ionization air Eair, side swells the fluff 
cloth ionized by the method of the example of a comparison, and a feel becomes soft. 
However, a background is not swollen but a feel is still hard as compared with a side 
front. On the other hand, when the ionization air Eair is irradiated from the outside of a 
magnetic field at a fluff cloth, a background is reached from a side front, moreover the 
whole surface is reached, and it swells. At this time, the softness of a fluff cloth had 
attained to the whole, and the feel gently carried out to letting a fingertip slide was 
acquired, and it became appearance to the extent that it takes for lamb's wool, and 
tactile feeling, therefore, from the outside of a magnetic field, the activation method of 
fiber material and activation equipment which irradiate the ionization air Eair are 
markedly looked like [ the fiber material 2 arranged in a magnetic field ], and excel the 
example of a comparison in it. 

[0032] Next, the recoverability of the fluff cloth which irradiated the ionization air Eair 
by the method of this invention, and the fluff cloth which irradiated the ionization air 
Eair by the method of the example of a comparison is compared. For example, gathering 
some fluff cloths by the fingertip, as shown in drawing 6 (a), multiple-times torsion and 



6/15 



IDS 2002-115174 



after that, a hand is lifted from a fluff cloth and the recoverability of a fluff cloth is seen 
with the degree of the wrinkling which remains in the existence and the fluff cloth of a 
wrinkling to a fluff cloth. Although most wrinklings were not accepted in the fluff cloth 
activated by the method concerning this invention, they brought at it a result by which 
two or more wrinklings remain in the fluff cloth which applied the example of a 
comparison. If it presumes from the fluff cloth having reached the background and 
having swollen from the side front by the method by the method of this invention as 
described above, it will be thought that it has had good effect on the recoverability after 
swelling extracting. 

[0033] Next, change of the contrast of a color and a pattern is seen about the ground of 
the silk of a colored pattern pattern, and a cotton handkerchief, the silk of the colored 
pattern pattern by which the ionization air Eair was irradiated to drawing 8 (b) by this 
invention - the ground and the color of a handkerchief, and the contrast of a design 
pattern are shown, and drawing 8 (a) shows the example of a comparison. Increase and 
surface gloss of what applied the method of this invention also improved clearness 
sharply to the example of a comparison, especially the case where the ionization air Eair 
by this invention is irradiated at the patterned cloth handkerchief of cotton ~ gloss - 
the silk of wholesale length - the silk which is like [ which takes for the ground ], and 
also wholesales and builds the touch and a feel — it became equivalent to the ground. 
This can have conventionally even that seen of the interior which was not visible, as a 
result of a lot of ionization air's Eair penetrating fiber as be alike in close with the 
spasm of the ionization air Eair by the magnetic field. Therefore, even the interior not 
only of the fiber surface but fiber is presumed to be that by which reforming was carried 
out. 

[0034] Said each fiber material 2 is observed with a magnifier. What applied the method 
of this invention can hardly accept fluff. Although the raw wool of the camel by which 
the ionization air Eair was irradiated by the method of this invention was dark brown 
before the exposure of ionization air when the raw wool of a camel was observed 
similarly, after the exposure showed golden gloss which was decolorized. When fiber 
was checked by looking with the magnifier, the thin heart was observed along the 
increase of the transparency on the 1 fiber [ 1 ] surface of an outside, and a core. 
[0035] Then, as shown in drawing 7 , a finger pulls the fiber of the camel which 
irradiated the ionization air Eair by the method of this invention, and the fiber of the 
camel which irradiated the ionization air Eair by the method of the example of a 
comparison. Although it was able to tear off by the force easy [ what is depended on the 
method of the example of a comparison ], and small, even if what is depended on the 
method of this invention applies the big force, it cannot be torn off. If ionization air 
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irradiates fiber material all over a magnetic field thinking about the color of fiber, gloss, 
and the permeability of light increasing by the exposure of ionization air collectively as 
described above, that from which ion was driven in and even the molecular 
arrangement inside fiber changed will be presumed. 

[0036] Moreover, in order to acquire the same effect as this invention by the method of 
the example of a comparison, classification of a test article must not be asked, but a test 
article must be turned over about 5 times, and ionization air must be irradiated each 
time. Therefore, although about about 5-time time amount will be taken in order to 
obtain a result equivalent to the method of this invention by the method of the example 
of a comparison as shown in drawing 9 , the effect about reforming inside the above 
mentioned fiber is thin. 

[0037] In addition, in the gestalt of operation of this invention, a magnet may be 
arranged although the installation base 3 was made into the magnetic field generation 
means, in addition so that ionized gas E (Eair) may be accelerated. It becomes possible 
[ acquiring the same operation effect with smaller spark discharge energy ] at the 
appropriate time. Since appearance and tactile feeling will become equivalent to Angola 
by the method concerning this invention if the ion gas E (Eair) is irradiated and it is 
activated to the muffler of wool yarn, it would incidentally weave if a necktie is similarly 
irradiated, and an organization stopped being able to collapse easily, the recoverability 
which carries out fastening ******** improved by leaps and bounds. 
[0038] From the outside of the magnetic field (magnetic field) which arranges a magnet 
to the thread guide for winding thread around a bobbin as application of this invention, 
and this magnet forms, to thread, the ion gas E (Eair) is irradiated and it is activated, A 
magnet is arranged to Rhine of textiles and it is possible to irradiate the ion gas E (Eair) 
by the method described above on irradiating the ion gas E (Eair) and being activated to 
thread from the outside of the magnetic field which this magnet forms, use, intact 
clothes, etc. 

[0039] They are feathers (a feather is included) as fiber material 2. Or when activating 
froth, such as raw cotton, being activated by ionized gas is also considered, stirring 
feathers or froth. In this case, feathers or froth is supplied from the direction which is 
easy to disperse and is easy to distribute. On the other hand, the electrode for being 
activated by corona discharge is arranged outside to the stirring center of a stirring 
container, the feed hopper of ionized gas is made to face so that the gas which should be 
ionized to each electrode can be supplied, and is arranged, and the magnet for 
promotion of activation is arranged to the exposure shaft tip side of ionized gas. 
Consequently, activity of feathers or the froth is separately carried out by ionized gas. 
[0040] When activating feathers or froth with ionization air, natural air is supplied in 
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order to dilute ozone, as described above. The supply direction of natural air is set up so 
that natural air may join ionization air. Moreover, when improving activation of 
feathers or froth further with a magnet, while arranging the 2nd magnet outside on 
both sides of the exposure shaft of ionized gas and increasing the degree of penetration 
of the ionized gas to feathers or froth, the exposure density of the ionized gas per unit 
area is increased. 

[0041] Thus, the activation method concerning this invention and its equipment are 
applicable to activation of the various fiber material 2 containing feathers besides the 
bicomponent fiber which combined the fiber or these which come to knit the thread of a 
natural fiber, a synthetic fiber, the mixed fiber of a natural fiber and a synthetic fiber, 
and a natural fiber, and the thread of a synthetic fiber, and froth. In addition, although 
corona discharge equipment 4 is illustrated as an ionized gas exposure means and 
ionized gas E (Eair) is irradiated by corona discharge if it is in the gestalt of 
implementation of this operation, ionized gas E (Eair) generated by plasma discharge is 
irradiated from the outside of a magnetic field at the fiber material 2, and the fiber 
material 2 may be activated. In this case, in order to make the yield of ionized gas E 
(Eair) change corresponding to the classification of discharge, the distance from said 
opening 4e to the installation side of said installation base shall be suitably selected 
from the range of 20-35cm which can irradiate all of ionized gas E (Eair) generated by 
discharge at the fiber material 2. Moreover, although the magnetism of the magnet for 
promoting activation is set up before and after 13000 gauss when [ of the installation 
base 3 ] a permanent magnet constitutes an installation side side at least, for promotion 
of activation with a magnet, the magnet exceeding 13000 gauss may be needed. At the 
appropriate time, it shall correspond to magnetism using an electromagnet. Moreover, 
although the gestalt of this operation showed slit-like opening 4e as an example of 
exposure opening for irradiating ionized gas E (Eair), it is good also as Electrodes 4d 
and 4d and exposure opening which irradiates ionized gas E (Eair) to two or more 
openings with — which carried out the opening of the confrontation section, respectively. 
[0042] Thus, alterations various by within the limits which does not deviate from the 
technical thought of this invention are possible for this invention, and, naturally this 
invention attains to this changed invention. 
[0043] 

[Effect of the Invention] As mentioned above, in short, according to this invention, the 
outstanding effect like a degree is demonstrated. Claim 1 and invention according to 
claim 4 activate the fiber material which irradiated ionized gas in the magnetic field 
from the outside of a magnetic field, and has been arranged in a magnetic field. A 
magnetic field draws ionized gas and shuts it up all over a magnetic field. For this 
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reason, once, by exposure, from the surface, thick fiber material can also reach a rear 
face and can be activated. Moreover, since the exposure of the ionized gas per [ to fiber 
material ] unit area can be increased by the magnetic field, the effect it is ineffective 
work size is just done so ~ the whole fiber material is once activable to homogeneity by 
exposure. 

[0044] Moreover, fiber material is cheaply activable if ionization air is used. (Claim 2, 
claim 5) . 

[0045] Furthermore, since natural air is supplied to ionization air and the ozone in 
ionization air was diluted, deterioration of the fiber material by ozone can be prevented 
(claim 3, claim 6). 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the activation equipment of the fiber 
material concerning this invention. 

[Drawing 2] The activation equipment of the fiber material concerning this invention is 
shown, and it is II-II line cross-section view drawing of drawing 1 . 

[Drawing 3] The activation equipment of the fiber material concerning this invention is 
shown, and it is III-III line cross-section view drawing of drawing 1 . 
[Drawing 4] It is drawing showing the evaluation method of absorptivity. 
[Drawing 5] It is drawing showing other methods for absorptivity evaluation. 
[Drawing 6] It is drawing showing the method for evaluating the recoverability of fiber. 
[Drawing 7] It is drawing showing the method for evaluating the reinforcement of fiber. 
[Drawing 8] It is drawing showing change of the color of fiber, gloss, and contrast. 
[Drawing 9] It is drawing showing change of physical properties. 
[Description of Notations] 

2 Fiber Material 

3 Installation Base (Magnetic Field Generation Means) 

4 Corona Discharge Equipment (Ionized Gas Exposure Means) 

5 Air Supply Equipment (Air Supply Means) 
E Ionized gas 

Na Natural air 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 7] 



[Drawing 9] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 8] 
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